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WEOLE !XELLBD CORN WITR AND WITBOUT SODIUM 
BICARBONATE FOR FINISHING BXEF STEERS 
R. M. Luther. R. J. Emerick and M. Goetz 
Department of Animal and Range Sciences 
BEEF REPORT / 
A t o t a l  of 160 s t e e r s  were f ed  a whole corn-no roughage d i e t  wih tout  a 
b u f f e r  o r  w i th  sodium bicarbonate  a t  a  level of .87% of t h e  dry  d i e t .  The 
f i n i s h i n g  per iod  of 112 days followed t h e  feeding  of a h igh  corn s i l a g e  d i e t .  
Overa l l  feed in take .  weight ga ins  and feed  conversion were s i m i l a r  (P>.05) f o r  
s t e e r s  supplemented w i t h  sodium bicarbonate  a s  f o r  those  t h a t  d id  not  r e c e i v e  t h e  
bu f fe r .  Small per iod  d i f f e r ences  i n  performance t h a t  were observed between 
t r ea tmen t s  were not  s i g n i f i c a n t  (P>.05). Carcass c h a r a c t e r i s t i c s  were s i m i l a r  
f o r  t h e  c o n t r o l  and sodium bicarbonate  t reatments .  
(Key Words: Whole Corn. Sodium Bicarbonate.  F in i sh ing  Ca t t l e . )  
In t roduc t ion  
Ea r ly  r e sea rch  a t  t h e  South Dakota (A.S. S e r i e s  69-4 and 70-18) and 
Minnesota Experiment S t a t i o n s  has shown l i t t l e  d i f f e r e n c e  i n  performance of 
f i n i s h i n g  y e a r l i n g  c a t t l e  f ed  s h e l l e d  corn i n  e i t h e r  whole. ground o r  r o l l e d  
form. Carcass c h a r a c t e r i s t i c s  a l s o  were no t  a f f e c t e d  by t h e  form of corn fed. 
These previous s t u d i e s  u t i l i z e d  d i e t s  conta in ing  l i m i t e d  amounts of roughage. 
presumably t o  a i d  rumen func t ion .  
The u t i l i t y  of high grain-no roughage d i e t s  f o r  f i n i s h i n g  c a t t l e  has  been 
considered t o  be a  way of reducing c o s t s  of f e e d l o t  gains .  Less process ing  i s  
r equ i r ed  wi th  whole corn d i e t s  and feed  handl ing can be s imp l i f i ed .  However. it 
must b e  recognized t h a t  g r e a t e r  emphasis may need t o  be  placed on feed  bunk and 
c a t t l e  management t o  minimize d i g e s t i v e  d is turbances .  Under t hese  cond i t i ons  t h e  
feeding  of b u f f e r s  may have t h e  g r e a t e s t  p o t e n t i a l  f o r  providing b e n e f i t s .  
Buffers  may n e u t r a l i z e  ruminal a c i d s  and thus  improve animal performance. 
This experiment was conducted t o  compare performance of c a t t l e  f ed  whole 
s h e l l e d  corn wi th  and without  t h e  bu f fe r ing  agent  sodium b ica rbona te l .  
Experimental Procedure 
One hundred s i x t y  Angus. Hereford and Hereford x Angus c rossbred  s t e e r s  (avg 
815 l b )  were used i n  t h e  experiment. The c a t t l e  had been previous ly  fed  a  h igh  
corn silage-supplement d i e t  f o r  110 days. The s t e e r s  were no t  r e a l l o t t e d  and 20 
pens were used w i t h  e i g h t  s t e e r s  pe r  pen. Eighty s t e e r s  were f ed  a  corn-soybean 
l ~ h u r c h  and Dwight Co.. Inc.. Piscataway. NJ. 08854. 
meal supplement f o r t i f i e d  wi th  v i t amins  and minerals .  The remaining 80 s t e e r s  
were f e d  a  s i m i l a r  supplement con ta in ing  5.8% (dry  b a s i s )  sodium bicarbonate .  
Sodium bicarbonate  was added a t  t h e  expense of corn, wh i l e  soybean meal was 
inc reased  t o  main ta in  crude p r o t e i n  content  equ iva l en t  t o  t h e  c o n t r o l  supplement. 
1 supplements contained ~ u m e n s i n ~  a t  105 mg p e r  pound of supplement. The 
supplements were made i n t o  one-fourth inch  p e l l e t s  and ba t ch  mixed w i t h  whole 
corn a t  time of feeding.  The mixed d i e t s  were formulated t o  c o n t a i n  85% whole 
corn and 15% supplement (dry b a s i s ) .  
C a t t l e  were weighed a t  28-day i n t e r v a l s .  I n i t i a l  and f i n a l  weights  were 
obta ined  fo l lowing  overn ight  withdrawal of feed and water .  
Feedlo t  performance i s  presented f o r  each 28-day period and f o r  t h e  o v e r a l l  
experiment.  The weight  g a i n s  f o r  per iods  a r e  based on f i l l e d  weights .  The 
o v e r a l l  d a t a  a r e  based on i n i t i a l  and f i n a l  shrunk weights.  Cons idera t ion  of 
f i l l  must t h e r e f o r e  be g iven  i n  eva lua t ing  per iod  data .  
Resul t s  and Discussion 
Whole corn was r e a d i l y  consumed ( t a b l e  1) wi th  no e f f e c t  (P>.05) of 
b i ca rbona te  supplementat ion on feed  i n t a k e  i n  e i t h e r  t h e  per iod  d a t a  o r  f o r  t h e  
o v e r a l l  t r i a l .  The s t e e r s  consumed about . I6  l b  sodium b ica rbona te  d a i l y  (avg 
.87% of t h e  dry d i e t ) .  Diges t ive  d is turbances  were n o t  observed i n  e i t h e r  t h e  
c o n t r o l  o r  t h e  bicarbonate-fed c a t t l e .  One s t e e r  i n  a  c o n t r o l  l o t  d ied  n e a r  t h e  
end of t h e  experiment. Necropsy revealed a  phys io log ica l  cond i t i on  which was no t  
r e l a t e d  t o  d i e t a r y  t reatment .  
Small d i f f e r e n c e s  (P>.05) between c o n t r o l  and b icarbonate  t r ea tmen t s  i n  each 
of t h e  l a s t  t h r e e  per iods  (28 t o  56, 56 t o  84 and 84 t o  112 days) were probably 
r e l a t e d  t o  gut  f i l l  ( t a b l e  2 ) .  Overal l .  c o n t r o l  s t e e r s  gained a t  a  r a t e  of 2.96 
lb/day compared t o  2.85 lb/day f o r  s t e e r s  fed  sodium bicarbonate .  The 
d i f f e r e n c e s  were no t  s i g n i f i c a n t  (P>.05).  
Overa l l  feed conversions,  shown i n  t a b l e  3 ,  were s i m i l a r .  Feeding whole 
corn w i t h  sodium b ica rbona te  r e s u l t e d  i n  feed requirements of 648 l b  of dry feed  
p e r  100 l b  ga in  compard t o  624 l b  f o r  d i e t s  wi thout  t he  bu f fe r .  
Previous experiments conducted w i t h  lambs and s t e e r s  a t  our  f e e d l o t s  
i n d i c a t e  some improvement i n  performance w i t h  sodium b ica rbona te  feeding  e a r l y  i n  
t h e  feeding  period. Howwer, t h i s  advantage f o r  b u f f e r  feeding  u s u a l l y  was no t  
maintained i n  t h e  l a t t e r  p o r t i o n  of t h e  feeding  period.  I n  t h i s  t r i a l ,  an e a r l y  
response t o  b u f f e r  feeding  was no t  observed where a  whole corn-no roughage d i e t  
was fed. 
Data f o r  some c a r c a s s  c h a r a c t e r i s t i c s  a r e  presented  i n  t a b l e  4. There were 
no important  d i f f e r e k e s  (P>.05) i n  t h e  v a r i o u s  ca rcas s  measurements. Yie ld  
grade tended t o  be  lower (P>.05) f o r  c a t t l e  f ed  sodium b ica rbona te  (2.55) than  
f o r  c o n t r o l s  (2.68).  Incidence of abscessed l i v e r s  was low i n  t h i s  s tudy w i t h  
only f i v e  occurr ing  i n  c o n t r o l  s t e e r s  (6.3%) and seven occurr ing  i n  
bicarbonate-fed s t e e r s  (8.7%). There were no advantages t o  feeding  sodium 
b ica rbona te  w i th  a  h igh  corn-no roughage d i e t  under t h e  cond i t i ons  of t h i s  
experiment.  
2 ~ l a n c o  Products  Company. Indianapol i s ,  I N .  46206. 
TABLE 1. CUMULATIVE FEED INTAKE BY WEIGH PERIODS AS AFFECTED BY 
SODIUM BICARBONATE SUPPLEMENTATION 
Sodium 
I t e m  Control  b icarbonate  





Overa l l  (112 days) 18.43 18.42 
a Dry ma t t e r  bas i s .  
Period 1 = August 7 t o  September 4. 28 days. 
Period 2 = September 4 t o  October 2. 28 days. 
Period 3 = October 2 t o  October 30, 28 days. 
Period 4 = October 30 t o  November 27, 28 days. 
TABLE 2. CUMULATIVE WEIGHT G A I N  BY PERIODS AS AFFECTED BY 
SODIUM BICARBONATE SUPPLEMENTATION 
Sodium 
Item Control  b i ca rbona te  
No. of s t e e r s a  
I n i t .  shrunk w t . .  l b  
F i n a l  shrunk w t . .  l b  





Overa l l  (112 days, shrunk) 2.96 2.85 
Period 1 = August 7 t o  September 4 ,  28 days. 
Period 2 = September 4 t o  October 2. 28 days. 
Period 3 = October 2 t o  October 30. 28 days. 
Per iod  4 = October 30 t o  November 27, 28 days. 
a One s t e e r  d ied  of causes un re l a t ed  t o  experimental  t rea tments .  
TABLE 3.  CUMULATIVE FEED EFFICIENCY BY WEIGH PERIODS AS AFFECTED 
BY SODIUM BICARBONATE SUPPLEMENTATION 
Sodium 
Item Cont ro l  b i e a r b o n a t  e 
Feed t o  g a i n  r a t i o a  
P e r i o d  1 
P e r i o d  2 
P e r i o d  3 
P e r i o d  4 
Overall (112 days. sh runk)  625 648 
P e r i o d  1 = August 7 t o  September 4. 28 days.  
P e r i o d  2 = September 4 t o  Oc tober  2. 28 days.  
P e r i o d  3 = October  2 t o  Oc tober  30. 28 days.  
P e r i o d  4 = October  3 0  t o  November 27. 28 days.  
a A l l  f e e d s  were on d r y  matter b a s i s .  
TABLE 4. CARCASS CHARACTERISTICS AS AFFECTED BY 
SODIUM BICARBONATE SUPPLEMEXCATION 
Sodium 
I tem Cont ro l  b i c a r b o n a t e  
No. c a r c a s s e s  
Hot c a r c a s s  w t . .  l b  
Marbl ing s e o r e a  
Q u a l i t y  gradeb 
Y i e l d  g r a d e  
Abscessed l i v e r s  
a Smal l  = 5; modest = 6. 
Low c h o i c e  = 19;  a v e r a g e  c h o i c e  = 20. 
